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Qualitative Quantitative Semi-quantitative

Methods providing meaning to Methods measuring variables and apply | Methods which apply mathematical

events and perceptions. Such statistical analyses, using or generating | principles to quantify subjectivity,
interpretations tend to be based on (hopefully) reliable and valid data (e.g. rational judgements and viewpoints of
subjectivity or creativity often difficult to | &conomic indicators) experts and commentators (i.e.
corroborate (e.g. brainstorming, weighting opinions)

interviews)

1.Backcasting 20. Benchmarking 26. Cross-impact / structural analysis
2.Brainstorming 21. Bibliometrics 27. Delphi

3.Citizens panels 22. Indicators / time series analysis 28. Key / Critical technologies

4 Conferences/workshops 23. Modelling 29. Multi-criteria analysis

5.Essays /Scenario writing 24. Patent analysis 30. Polling / Voting

6.Expert panels 25. Trend extrapolation / impact analysis 31. Quantitative scenarios / SMIC
7.Genius forecasting 32. Roadmapping

8.Interviews 33. Stakeholder analysis

9.Literature review
10.Morphological analysis
11.Relevance trees /logic charts
12.Role play / Acting

13.Scannin Source: Popper R (2008) Foresight methodology. In: In: Georghiou L, Harper JC,
’ .g. _ Keenan M, Miles |, Popper R (eds) The handbook of technologyforesight:concepts and

14.Scenario /Scenario workshops practice. Edward Elgar Publishing, Cheltenham, UK, Northampton, MA, USA, pp 44-88

15.Science fictioning (SF)

16.Simulation gaming

17 Surveys

18.SWOT analysis

19.Weak signals /Wildcards Soleyman Ghasemian, Presentation in IMPS, 16 Nov 20R0
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Trans-Europe
(61 cases and
192 methods)

Average 3

North America
(109 cases and

328 methods)
Average 3

Latin America
(24 cases and
188 methods)

Average 8

Asia
(51 cases and
280 methods)
Average 6

Literature
Review
(63%)

Expert Panels ‘
(52%)

Scenarios
(47%)

Literature
Review

Expert Panels
(57%)

Other methods
(71%)

Expert Panelj
(80%)

Scenarios
(41%)

Futures
Workshops
(46%)

Expert Panels
(67%)

Megatrend
Analysis
(50%)

Interviews
(33%)

Expert Panels
(30%)

Literature
Review
(45%)

Literature
Review
(67%)

Literature
Review
(55%)

Literature
Review
(50%)

Citizens Panels
(33%)

Other methods
(24%)

Futures
Workshops
(23%)

Technology
Roadmapping
(39%)

Environmental
Scanning
(63%)

Interviews
(45%)

Futures
Workshops
(40%)

Questionnaire
I Survey

Futures

Workshops
(22%)

Brainstorming
(21%)

Key Technologies
(28%)

Brainstorming
(20%)

Megatrend
Analysis
(19%)

Brainstorming
(63%)

Questionnaire
! Survey
(39%)

Expert Panels
(40%)

Scenarios
(17%)

Trend
Extrapolation
(19%)

Trend
Extrapolation
(19%)

Questionnaire
/I Survey
(58%)

Brainstorming
(37%)

Essays
(30%)

Megatrend
Analysis
(16%)

Interviews
(50%)

Delphi
(35%)

Questionnaire
I Survey
(30%)

Delphi
(17%)

Other methods
(19%)

Interviews
(10%)

SWOT
Analysis
(50%)

SWOT
Analysis
(15%)

Modelling &
simulation
(13%)

Essays
(6%)

Trend
Extrapolation
(27%)

Modelling &
simulation
(30%)

Scenarios
(42%)

Interviews
(15%)

Questionnaire
I Survey
(13%)

Trend
Extrapolation

(6%)

Megatrend
Analysis
(25%)

Trend
Extrapolation
(30%)

Brainstorming
(13%)

Structural
analysis
(38%)

Modelling &
simulation
(25%)

Source: Popper R (2008) How are foresight methods selected? Foresight, 10(6):62—89
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Scenarios

Predictive Explorative Normative
Forecasts What-if External Strategic Preserving Transforming
1. PREDICTIVE what will happen?
2. EXPLORATIVE what can happen?
3. NORMATIVE how can a certain target be reached?

Source : Borjeson L, Hojer M, Dreborg K-H, Ekvall T, Finnveden GJF (2006), Scenario types and techniques:
towards a user’s guide. Future 38(7):723-739
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Sponsor

Scenarios

Classification

Framework

Timeframe

Authorship

Greenpeace
IEA

Shell

WEC

BP
ExxonMobil

Revolutionary

Bridge

Blueprints scramble
Modern jazz unfinished
Unfinished symphony
Hard rock

Outlook baseline

Outlook for energy

Normative scenarios
Normative scenarios
Explorative scenarios

Explorative scenarios

Predictive scenarios

Predictive scenarios

Outlook, intervention
Outlook, intervention
Storyline

Exploratory reference

Outlook
Outlook

2009-2050
1990-2030
2000-2050
2014-2060

1990-2035
2000-2040

International NGO
Global Policy Agency
Energy Corporation
Global Policy Network

Energy Corporation

Energy Corporation

Source : S. Ghasemian - A. Faridzad - P. Abbaszadeh - A. Taklif - A. Ghasemi - R. Hafezi; “An overview of global energy
scenarios by 2040: identifying the driving forces using cross-impact analysis method, International Journal of
Environmental Science and Technology, April 2020

Soleyman Ghasemian, Presentation in IMPS, 16 Nov 2020



5 — 5 Sledgy 10 gy sl g Lalite Sy

J" Jolas ol b Of i 2ol 2l SIS ¢ sl
»® Sls” b Kanogi g Al Sl i
65 el O3k (Ll Oy (Sl 5 (539 SN 4id 9 (g lulis s OGS &g
& b (Sowls™ Jolge) (Driving Forces) 4 (Vi) el sl o @ Il slag sl
3% Yeoxo (Key Factor) o T Ol Ko gi o bwlids — 20 b Kooyl Culad o9
STEEP suws 4ab (Descriptive) NS5 0 Ol 1y ol

I &S oz Ol I
3 diwd OF) ¢ ol OIS 3k
S &7 Suls” elge
® W0 o shw Jolge
500 » 6ol Skl gdy
(x}'tf@&‘y

Sources:

- Bishop P (2007) The current state of scenario development: an overview of techniques. Foresight 9(1):5-25

- Schwartz P (2012) The art of the long view: planning for the future in an uncertain world. Crown Business

- Gordon TJ, Glenn J (2018) Interactive scenarios. In: Moutinho L,Sokele M (eds) Innovative research methodologies in management: volume II:
futures, biometrics and neuroscience research, vol Il. Springer, Cham, pp 31-61

- Culka MJE (2018) Quantitative scenario design with Bayesian model averaging: constructing consistent scenarios for quantitative models
exemplified for energy economics. Energy Sustain Society, 22(1):8
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Stated Policies Sustainable Development Current Policies

Thousand Mtoe

2040 2000 2040

2040 2000

2000
Nuclear mmm Renewables ===CO, emissions (right axis)

s Coal mmmmOil = Gas

Source: IEA, World Energy Outlook , 2019
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Mtoe

s 595”85 91 SOl Wy 9 (SOLBI Wiy N9 s
STEPS (59 sl O IEA ol 31 Y€+ 381 30 peo dblo g

10%
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1000

0%

United European
States Union

Africa Middle Southeast Japan
East Asia

China India

m Coal m Oil Gas " Low-carbon sources GDP CAAGR (right axis)

Source: IEA, World Energy Outlook , 2019
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1. IEA, World Energy Outlook, 2020
2. BP, Energy Outlook, 2020
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Nuclear :

Renewables :

Total energy demand

CO, emissions o -T%

Energy investment §-180
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Source: IEA, World Energy Outlook , 2020
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